were the commonest causative organisms.
Introduction
The incidence of pin tract infections is highly variable. Parameswaran et al. in a level 1 trauma setting involving 285 patients with external fixators reported the incidence to be 11.2%, his study was retrospective 1 infections in 30 patients of the paediatric age group and found it to be 52% 2 . Aronson and Tursky in their study of femur fractures involving 42 children found an incidence of 85% 3 . Regionally, a study by Jellis et al in Lusaka, Zambia, compared the rate of severe pin tract infection in HIV negative and positive patients, his sample size was 47 patients, and he found the rate of severe pin tract infection in HIV positive patients to be only 7% 4 .
Most pin site infections are secondary to Staphylococcus aureus, followed by Pseudomonas aeruginosa. Other organisms that are common include Escherichia coli, Enterobacteraerogenes, Staphylococcus epidermidis and Acinetobacter 5, 6 . Multiple factors are associated with the development of pin tract infections including the stability of the external fixator, the type of external fixator, the biomaterials used in the external fixator, the fracture pattern, pin insertion technique used, pin site care, duration of hospital stay and presence of co-morbid conditions such as presence of HIV in the patient. There are several ways of classifying pin tract infections. Two examples arethe DAHL classification and the Checketts -Otterburn classification 7 . The latter is more commonly used as it also gives treatment guidelines.
Patients and Methods
This study was a prospective cross-sectional study, with consecutive sampling of patients. The study was conducted at the orthopedic wards and clinics of Kenyatta National Hospital (KNH). KNH is a metropolitan, tertiary, referral and teaching hospital in Nairobi. It has a 2000 bed capacity and is one of the two main referral hospitals in Kenya, also serving the greater East and Central Africa region.The study duration was between September 2016 and December 2016. The inclusion criteria were patients aged between 18 -65 years who have undergone uniplanar external fixation after open fractures and have given consent.
Exclusion criteria included patients with known co-morbidities conditions that may increase likelihood of infection such as human immunodeficiency virus infection, diabetes mellitus, liver failure, renal failure, tumours and smoking were excluded -these conditions were thought that they will increase the rate of pin tract infection.
The sample size calculated using Cochran formula (8) was 73. Data concerning presence and grade of pin tract infection was collected. A simplified form of Chicketts-Otterburn classification was used for grading. This is shown below. Follow up of patients was done on week 1, week 2 and week 6.All patients with pus discharge had a pus swab for culture and sensitivity.
Method of obtaining a pus swab: the area around the infected pin was cleaned with normal saline to remove excess debris or excess necrotic tissue. Excess normal saline after the cleaning process was then removed using sterile gauze. Gloves were changed and sterile ones used. A pus swab was squeezed in between the pin site and the surrounding soft tissue. The aim was to obtain soft tissue exudates from the site of the pins. The swab was placed in Amies transport medium and sent to the lab within 1 hour of collection.
Pus swabs taken were incubated at 37 degrees Celsius for 16 -18 hours. Both aerobic and anaerobic cultures were done. Aerobic culture medium used was the Sheep Blood Agar or MacConkey agar. Anaerobic cultures were done using Wilkins Chalgren Amikacin Agar Positive aerobic and anaerobic cultures were tested for sensitivity to various antibiotics. All patients had a check x-ray done 6 weeks post external fixation to rule out any radiological involvement around the pins. In addition, patients with major pin tract infection (Chicketts grade 4 and above) had an immediate check x-ray done to rule out radiological involvement. These patients were determined by the presence of pin loosening clinically. The collected data was analyzed using the SPSS version 20.Approval to conduct the study was sought from the Department of Orthopedic Surgery, University of Nairobi as well as Kenyatta National Hospital, Ethics and Research Committee (KNH/UON-ERC).Participants in this study or their next of kin were required to give a written informed consent.
Results
Seventy three patients (73) were recruited into the study and followed up for 6 weeks. No patient was lost to follow up as the follow up period was short and most patients were admitted in the wards for longer than the follow up period. Fifty patients (68.5%) were male and 23 patients were female (31.5%). The patients' age range was 18 to 64 years with a mean age of 34 years. The median age was 32 years with a standard deviation of 11. The diagnoses of patients recruited is summarized in Table 2 . Table 4 . The pin tract infection grades at different periods of follow up are shown in Figure 1 below. The incidence of pin tract infections in the various Gustillo Classifications is shown in Table 5 . The incidence of pin tract infection and duration of hospital stay is shown in Figure 2 below. The organisms responsible for pin tract infection are shown in Figure 3 below. 
Discussion
The incidence of pin tract infection was quite high at 87.7%. This compared to a similar study done by Aronson and Tursky 3 who quoted an incidence of 85% -this study involved 132 pediatric age group patients. The incidence was however significantly higher than that quoted by Parameswaran et al 1 of 11.2%. His study involved 285 patients in a level 1 trauma centre but was retrospective.
Despite the high incidence, all the infections were minor -either grade 1, 2 or 3 infection based on the Checketts-Otterburn classification system. None of these infections involved the bone; all were actually soft tissue infections around the pin-sites. This may be possibly explained by the limited follow up period of only 6 weeks as bone infection may take longer to occur.
In keeping with other studies done by Antoci et al 5 and Mahan et al 6 , Staphylococcus aureus was the commonest organism responsible for pin tract infection. Other common organisms isolated -coagulase negative staphylococci, Pseudomonas species, Enterobacter species, Escherichia coli-were also the same ones quoted by these studies.
Conclusions
The incidence of pin tract infection after uniplanar fixation of open fractures in KNH is high (87.7%). Most of these infections are minor -involving soft tissues only. Staphylococcus aureus and coagulase negative staphylococci are the main causative agents of pin tract infection accounting for almost half the cases of infection. Recommendations 1. Better surgical technique and pin site care is needed to reduce the incidence of pin tract infection. 2. Anaerobic organisms seldom cause pin tract infection and anaerobic cover may not be necessary when treating such.
